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METHOD, SYSTEM, AND PROGRAM FOR RECONFIGURING 
LOGICAL PRINTERS IN A NETWORK PRINTING SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application is related to the co-pending and commonly-assigned patent 
application, filed on the same date herewith, entitled "Method, System, Program, and 
Data Structures For Reconfiguring Output Devices in a Network System," having 
attorney docket no. BO9-99-010, and which is incorporated herein by reference in its 
entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method, system, and program for 
reconfiguring a printer object in a network printing system. 

2. Description of the Related Art 

Network printing systems generally comprise an assemblage of different 
printers, client computers, servers, and other components connected over a network. 
A network administrator or user may want to monitor the status of print jobs being 
printed or the general operational status of the printer. A computer may monitor a 
remote printer over a network using a network protocol, such as SNMP or TCP/IP, or 
a line connection such as a parallel port connection. 

In a Microsoft Windows NT environment, a client application interfaces with 
a printer object, also known as a logical printer. The printer object is a software 
interface to which a driver, output port, and configuration settings are associated. The 
port provides an interface to a physical printer, which may be a serial, parallel, or 
network printer. One printer object can be associated with multiple ports. In such 
case, when submitting a print job to a print object with multiple ports, one of the ports 
is selected to handle the job. 
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The client submits a print job, specifying a print object for the print job, to a 
spooler. The spooler may queue multiple print jobs. When processing a print job, 
the spooler would determine an available port for the print object, which may have 
multiple ports. Associated with every port is a port monitor program, such as Local, 
5 Macintosh, HP, and line printer daemon protocol (LPR). The LPR port monitor uses 
the TCP/IP protocol and is typically used to transmit print jobs to network printers 
over a TCP/IP network. The spooler submits the job to the port monitor for the port. 
The LPR port monitor maintains information on the IP address or host name of the 
printers attached to the ports. When the spooler submits the job to one port associated 
10 with the printer object, the LPR port monitor submits the job over the network to the 
printer device having the IP address associated with the port the spooler selected. If 
multiple ports are associated with a single printer object, then the spooler may select 
another port if a previous selected port for the print job failed. 



15 printers in a Windows environment, a user must first open the "Printers" window 
shown in FIG. la. This window in FIG. la shows one printer object, "Network 
Printer". To change the port monitor the Network Printer uses, the user would have 
to perform several GUI actions to first add a network port and enter a network IP 
address of the printer. To open the window in FIG. lb to make changes for a 

20 particular print object displayed in FIG. la, the user would right click the mouse over 
the printer object, choose "Properties" out of the pop-up menu, and then choose the 
Ports Tab. To add a port, the user would then select the "Add Port" button in FIG. 
lb. Selection of this button causes the spooler to call the port monitor to put up the 
Add Port window in which the user may add a port. After adding the port, the port 

25 monitor returns control to the spooler which then updates internal data structures to 
reflect the added port and returns to FIG. lb. Upon control returning to FIG. lb, the 
user may then associate the printer object for which the window in FIG. lb is open 
with one port, which may be the new port. 



In order to utilize a different port monitor device to submit print jobs to 
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In large network environments there may be hundreds of printers. Thus, in 
order to change the port monitor for all network printers, the network administrator 
would have to go through the above described GUI steps to add a port for the new 
port monitor to each printer object and then reconfigure each printer object to use the 
5 new port. 

Thus, there is a need in the art for an improved method, system, and program 
to associate new port monitors with printer objects. 

SUMMARY OF THE PREFERRED EMBODIMENTS 

10 To overcome the limitations in the prior art described above, preferred 

embodiments disclose a method, system, and program for reconfiguring multiple 
logical printers from using a first monitor program to using a second monitor program 
to communicate with one physical printer. The monitor program submits print jobs 
directed to a logical printer to one associated physical printer over a network. At least 

15 one physical printer is associated with each logical printer. A determination is made 
of a plurality of logical printers and whether each physical printer associated with 
each of the plurality of logical printers is of a particular class. An indication is made 
in a data structure of each logical printer associated with one physical printer of the 
particular class. Each of the plurality of logical printers indicated in the data structure 

20 is reconfigured to use the second monitor program to submit print jobs to one physical 
printer of the particular class. 

In further embodiments, a determination is made of a network address for each 
physical printer. Determining whether each physical printer is of a particular class 
comprises using the determined network address of each physical printer to request 

25 information from the physical printer over the network. The requested information 
indicates whether the physical printer is a member of the particular class. 

In still further embodiments, a port object provides an interface to a physical 
printer. Each logical printer is associated with one port object to interface with one 
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physical printer and the port monitor is associated with the port object. Each of the 
plurality of logical printers is reconfigured to use the second monitor program and one 
port object associated with the second port monitor to submit print jobs. In such 
embodiments, reconfiguring the plurality of logical printers may comprise creating a 
5 new port associated with the second monitor program for each logical printer and 
reconfiguring each of the logical printers indicated in the data structure to use the new 
port for printing. 

Preferred embodiments provide a mechanism for automatically reconfiguring 
multiple logical printers, i.e., printer objects, to use a new port monitor program to 

1 0 communicate with physical printers over a network. In prior art printer managements 
systems, such as the Microsoft Windows NT server, the network administrator would 
have to proceed through a series of GUI panels to separately reconfigure each printer 
to use a new port monitor program. This process can be especially tedious if the 
network administrator needed to reconfigure numerous printers of a particular class to 

1 5 use the new port monitor. With the preferred embodiments, a migration program 
automatically detects all printers of the particular class, e.g., IBM printers, and then 
automatically reconfigures the logical printers that utilize the printers of the particular 
class to use a new or different port monitor program. Preferred embodiments avoid 
the need to separately reconfigure each logical printer by proceeding through a series 

20 of GUI panels. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Referring now to the drawings in which like reference numbers represent 
corresponding parts throughout: 
25 FIGs. la and lb illustrate graphical user interface (GUI) windows used in the 

art for reconfiguring the port monitor associated with a printer object; 

FIG. 2 is a block diagram illustrating a network computing environment in 
which preferred embodiments of the present invention are implemented; 
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FIGs. 3a, b, c, d illustrate GUI panels a user would utilize to invoke the 
migration program to reconfigure logical printers to use the new port monitor; and 

FIGs. 4 and 5 illustrate logic to change printer object settings to use a new port 
monitor program in accordance with preferred embodiments of the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
In the following description, reference is made to the accompanying drawings 
which form a part hereof and which illustrate several embodiments of the present, 
invention. It is understood that other embodiments may be utilized and structural and 
10 operational changes may be made without departing from the scope of the present 
invention. 

FIG. 2 illustrates a network computing environment in which preferred 
embodiments are implemented. Client computers 2a, b, which may comprise any 
computing device in the art, would submit a print job to a logical printer represented 

15 by a print object. The clients 2a, b submit the print job to a spooler 4, which may be 
implemented in a server, such as a Microsoft Windows NT system. The spooler 4 
queues print jobs submitted to each printer object. Print jobs are communicated over 
a network 6, which in preferred embodiments utilizes a TCP/IP protocol to 
communicate between devices. FIG. 2 shows the spooler 4 as having only one printer 

20 object 8, when in fact the spooler 4 may maintain multiple printer objects. The 
printer object 8 comprises the representation of a logical printer in the system to 
which applications running in the clients 2a, b print. Each printer object 8 is 
associated with one or more ports 10a, b. As discussed, the ports provide a 
representation of the physical connection to an actual printer. Thus, ports 10a, b 

25 represent the connection between the printer object 8 and printers 12a, b, respectively. 
Each port is associated with a port monitor 14. The port monitor 14 is a program that 
submits the print job to the printer 12a, b associated with the port the spooler 4 selects 
for printing. The port monitor 14 may also manage and monitor communication with 
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the printer 12a, b, including monitoring the progress of submitted print jobs. FIG. 2 
shows one port monitor 14 for both ports 10a 5 b. However, in alternative 
embodiments each port for a printer object 8 can have different port monitors 
associated with it. 

5 Preferred embodiments are implemented in a Microsoft Windows** network 

environment, wherein the spooler 4 is implemented in a Microsoft Windows NT print 
server, e.g., an NT workstation or server, and the clients 2a, b utilize Microsoft 
Windows 95/98 or NT.** 

Preferred embodiments provide an improved algorithm to migrate all current 

10 printers of a particular class, such as all IBM printers, to use a new network port 
monitor to replace the LPR port monitor, such as the IBM TCP/IP Network Port 
Monitor described in the copending and commonly assigned patent application 
entitled "Method, System, and Program for Monitoring a Device with a Computer 
Using User Selected Monitoring Settings," having U.S. Patent Serial No. 09/348,358 

15 and filed on July 7, 1999. First the new port monitor would be installed as part of the 
standard Windows NT Add Printer process. For instance, from the window in FIG. 
lb, the user would select the "Add Port" button, which would display the Printer Ports 
window shown in FIG. 3a. The new IBM TCP/IP Network Port Monitor has not 
been installed as of the display of FIG. 3a, because FIG. 3a does not list the new port 

20 monitor in the "Available Printer Ports" window. To install the new port monitor, the 
user would select "New Monitor" which would display the window in FIG. 3b. In 
the "Copy files from" entry field in FIG. 3b, the user would enter the directory where 
the port monitor files are located. 

After selecting OK, the Printer Ports window returns as shown in FIG. 3c, 

25 except now only the IBM TCP/IP Network Port Monitor is in the list. The other port 
monitors are not lost. They have only temporarily disappeared form this window as a 
result of the Windows NT 4.0 port monitor installation process and will return the 
next time the Printer Ports window is opened. To continue the installation, the user 



Express Mail No. EL414495418US 
IBM Docket No. BO9-99-009 
Firm No. 0036.0036 



would click on "New Port. . to display the window in FIG. 3d. To invoke the 
migration routine, the user would select the third radio button to reconfigure all 
logical printers connecting to an IBM printer to use the new port monitor program. 
FIGs. 4 and 5 illustrate logic implemented in the new port monitor 14 that is 
5 invoked from the selection of migrate all printers in window FIG. 3d to automatically 
reconfigure all IBM printers to use the new port monitor. The Windows NT print 
subsystem is typically utilized from within the Windows NT system to reconfigure 
available printers. Preferred embodiments use standard Microsoft Windows and 
Windows NT printer API calls to access configuration information on available 

10 printer objects. Control begins at block 100 with a user or network administrator 
initiating a program to migrate a specified class of printers to a new port monitor by 
selecting such an option in the "Add Port" window. For instance, the IBM TCP/IP 
Network Port Monitor product may migrate all printer objects printing to IBM 
printers to itself. The port monitor 14 would determine (at block 102) all printer 

15 objects, e.g., print object 8, using the Windows printer function EnumPrinters API, 
which returns information on all available printer objects or printers, which are 
represented as printer icons in the Windows "Printers" window. 

A loop begins at block 104 for each available printer object. Within this loop, 
the port monitor 14 determines (at block 106) all ports, e.g., ports 10a, b, for the 

20 printer object, which are maintained in the PRINTER_INFO_5 structure for the 
printer object. The PRINTER_INFO_5 structure is passed back from the 
EnumPrinters call. A nested loop begins at block 108 to consider each port for the 
given printer object being considered within the loop at block 104. For each port, the 
port monitor 14 determines (at block 1 10) whether the port is an LPR port. In further 

25 embodiments, the port monitor 14 may also determine whether the port is a network 
printer port other than LPR. If the port is an LPR port, then the port monitor 12 
parses (at block 1 12) the LPR port name to determine the IP address or host name of 
the printer, e.g., printers 12a, b. In current implementations, the name of the LPR 
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port incorporates at a fixed position the IP address of the printer associated with the 
LPR port. If the printer is not an LPR port, then control proceeds to block 1 14 to loop 
back to block 108 if there are further ports for the printer object. 

The port monitor communicates (at block 116) with the printer at the 
determined IP address to determine (at block 1 1 8) whether the printer is of a 
particular class of printers, e.g., IBM printers. If the printer is of the specified class, 
then the port monitor 14 adds (at block 120) a port for the printer. The port monitor 
14 then writes (at block 122) information on the added port and the printer object that 
will use the added port to a migration data structure. This migration data structure, 
which may be a file, database table, etc., is later used to determine which printer 
objects need to be modified to use the added port. Thus, the migration data structure 
indicates printer objects to modify and the new port for each printer object to set. If 
there are further ports for the printer object to consider, then (at block 1 14) control 
proceeds back to block 108 to consider whether the next port for the printer object is 
associated with a printer of the specified class, e.g., an IBM printer. After considering 
all ports for a given printer object, control proceeds to block 124 where the port 
monitor 14 proceeds back to block 104 if there are further available printer objects to 
consider. If all printer objects and ports have been considered, then control proceeds 
to block 126. 

The result of the logic of blocks 100-124 is to create new ports using the new 
port monitor to communicate with printers of the specified class and build a migration 
data structure indicating each printer object that needs to have its properties changed 
to use the new ports. In Windows NT, after the AddPort process returns control to the 
spooler 4, the spooler 4 updates its internal structures to include information on the 
new ports. Because the spooler 4 does not recognize the new ports until control is 
returned from the AddPort process, the migration program needs to initiate a new 
thread to reconfigure printer objects to use the new ports. At block 126, the port 
monitor 14 invokes a new thread to perform migration functions and then returns (at 
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block 127) control to the spooler. Before executing, the new thread invoked at block 
126 waits (at block 128) for a predetermined period of time to provide the spooler 4 
sufficient time to update its internal data structures to recognize the new ports. 
Otherwise, without this delay to provide the spooler 4 time to update its files, the 
spooler 4 does not recognize the new ports. 

After waiting, the thread then processes (at block 130) the migration data 
structure to determine all printer objects whose ports must be set to one or more of the 
added ports for the new port monitor. A loop begins at block 132 for each printer 
object indicated in the migration data structure. Within this loop, the thread 
determines (at block 134) all ports for the printer object. This is determined from the 
previously retrieved PRINTER_INFO_5 data structure that includes information on 
the available ports for a printer object. The thread then configures (at block 136) the 
printer object to use the added port(s) indicated in the migration data structure using 
the Windows SetPrinter API. The thread then will return (at block 140) to block 132 
if there are further printer objects to consider in the migration data structure. 
Otherwise, after all printer objects have been reconfigured to use the new ports having 
the new port monitor, the thread determines (at block 142) whether the user specified 
to delete old ports. If so, then the thread deletes (at block 144) all replaced ports, e.g., 
the LPR ports, indicated in the old port data structure using the DeletePort API and 
then terminates. Otherwise, the program ends. 

Preferred embodiments thus provide a program to include in the Windows 
print subsystem to allow the user to switch all printers of a specific class, such as all 
IBM printers to new ports that use the IBM TCP/IP Network Port Monitor 
automatically, without requiring the network administrator to manually go through the 
printer manager dialog boxes to add a port, reassign a printer object to a new port, and 
delete ports. In this way, numerous printer objects can be migrated over to a new port 
monitor automatically, requiring only minimal user involvement. This is especially 
helpful in large network printing environments when there may be hundreds of 
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printers that need to be configured to use a new port monitor. Without the preferred 
embodiment technique for reconfiguring printer objects, network administrators 
might be discouraged from utilizing new port monitor software given the time 
consuming and arduous task of having to reset the port monitor on all network 
5 printers using the Windows printer manager interface. 



Conclusions And Alternative Embodiments 
This concludes the description of the preferred embodiments of the invention. 
The following describes some alternative embodiments for accomplishing the present 
10 invention. 

The preferred embodiments may be implemented as a method, apparatus or 
article of manufacture using standard programming and/or engineering techniques to 
produce software, firmware, hardware, or any combination thereof. The term "article 
of manufacture" (or alternatively, "computer program product") as used herein is 

15 intended to encompass one or more computer programs and data files accessible from 
one or more computer-readable devices, carriers, or media, such as a magnetic storage 
media, "floppy disk," CD-ROM, a file server providing access to the programs via a 
network transmission line, holographic unit, etc. Of course, those skilled in the art 
will recognize that many modifications may be made to this configuration without 

20 departing from the scope of the present invention. 

Preferred embodiments were described with respect to changing the monitor 
program used by a printer object to submit print jobs. However, the preferred 
embodiments may apply to programs that monitor a device attached to the network or 
computer, where the computer functions as the managing device and the managed 

25 object that is monitored may be any device known in the art capable of connecting to 
the computer directly, e.g., a parallel port or serial port, or through a network, such as 
an Intranet or the Internet. For instance, preferred embodiments could apply to 
monitoring facsimile machines, copiers, telephones, display devices, input/output 
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devices, storage devices, communication systems, etc., in communication with the 
network system. 

The preferred embodiment migration program is defined with respect to a 
Windows NT and 95/98 print subsystem environment. However, the preferred 
embodiments may apply to use with other print subsystems and operating systems 
using logical printers, i.e., the printer objects, mapping to physical printers, i.e., the 
ports, to change the settings of logical printers in the system to utilize new port 
monitor software. 

Preferred embodiments utilize specific terms, such as printer object, port, port 
monitor, etc. that have specific meaning within the Microsoft Windows operating 
system. However, such terms as used herein also refer to their general functional 
purpose. For instance, the term "printer object" may refer to any logical printer to 
which an application program prints, the term "port" may refer to any object that 
provides an interface connection between a selected logical printer and a physical 
printer, and the term "port monitor" may refer to any program that manages and 
monitors the connection between the logical printer and physical printer. 

Preferred embodiments were described with respect to preexisting Windows 
printer API function calls. For instance, because currently there is no printer API call 
that can directly obtain the IP address of a printer, the preferred logic must parse the 
LPR port name, which includes the IP address, to determine the printer IP address. 
However, this logic could be modified if a Windows API function is added that 
directly determines the IP address of the printer object. In such case, there would be 
no need to parse the port name to determine the IP address of the physical printer. 

The preferred embodiments may be utilized to reconfigure printer object ports 
other than the LPR port. For instance, with the Windows 2000 Standard TCP/IP Port 
Monitor (SPM), a user can specify any port name. However, the default port name, 
like LPR, includes the IP address or host name of the printer. Thus, the preferred 
logic of obtaining the IP address by parsing the port name may be used with the 




-12- 



Express Mail No. EL4 1 44954 1 8US 
IBM Docket No. BO9-99-009 
Firm No. 0036.0036 



default SPM naming convention which incorporates the IP address in the name. The 
preferred logic could apply to any system where the IP address of the printer device is 
included in the name of the port. 

The logic of FIGs. 4 and 5 is preferably implemented within the printer 
manager application that displays GUI windows through which the user may affect 
printer settings. However, various functions may be implemented in different 
application programs or in the operating system of the printer manager. This logic is 
for illustrative purposes. Additional or alternative steps may be performed in addition 
to those illustrated in the logic. Further, the order of the steps in the preferred logic 
may also vary. 

In preferred embodiments, the migration program determines whether a printer 
is an IBM printer to determine whether to create a new port for the printer utilizing 
the IBM TCP/IP Network Port Monitor. In alternative embodiments, a determination 
may be made as to whether the printer is a member of a particular class of printers, 
wherein the class may indicate a type, model, manufacturer, speed, printing 
capabilities, etc. 

In summary, preferred embodiments disclose a method, system, and program 
for reconfiguring multiple logical printers from using a first monitor program to using 
a second monitor program to communicate with one physical printer. The monitor 
program submits print jobs directed to a logical printer to one associated physical 
printer over a network. At least one physical printer is associated with each logical 
printer. A determination is made of a plurality of logical printers and whether each 
physical printer associated with each of the plurality of logical printers is of a 
particular class. An indication is made in a data structure of each logical printer 
associated with one physical printer of the particular class. Each of the plurality of 
logical printers indicated in the data structure is reconfigured to use the second 
monitor program to submit print jobs to one physical printer of the particular class. 
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The foregoing description of the preferred embodiments of the invention has 
been presented for the purposes of illustration and description. It is not intended to be 
exhaustive or to limit the invention to the precise form disclosed. Many 
modifications and variations are possible in light of the above teaching. It is intended 
5 that the scope of the invention be limited not by this detailed description, but rather by 
the claims appended hereto. The above specification, examples and data provide a 
complete description of the manufacture and use of the composition of the invention. 
Since many embodiments of the invention can be made without departing from the 
spirit and scope of the invention, the invention resides in the claims hereinafter 
10 appended. 



WINDOWS and WINDOWS NT are registered trademarks of Microsoft Corporation. 




